The 6H-oxathiazines 1a-e having imine moiety underwent [2+2] cycloaddition with phenoxyacetylchloride in the presence of Et 3 N to give β-lactam derivatives 2a-e in high yield. The X-ray crystallographic analysis revealed the relative stereochemistry that the substituents at C-2 and C-4 were cis configurated. The subtituents at C-6 and C-7 were also cis to each other. However, the 6H-oxathiazines 1f-i containing tert-butyl or methyl group at C-4 did not undergo the cycloaddition.
INTRODUCTION
Even more than 70 years after the discovery of penicillin, β-lactam-containing antibiotics are still in use for the treatment of infectious diseases caused by various pathogens. However, within a short time after introduction of a new antibiotic, bacterial strains become resistant to it due to the indiscriminate use and as result the antibiotics loose their activities. Moreover, the resistant bacterial strains are affecting the humans with severe damaging effects. Thus a continued effort is needed to fight the infectious diseases by extending the effectiveness of the currently available antibiotics.
The biological activity exhibited by β-lactam antibiotics is found to be associated with the β-lactam ring, the reactivity of which in turn is depend on the tail end as well as on the head of the antibiotic molecule. introduction of a large number of clinically useful penam and cepham derivatives. 2 Modification of the head of the antibiotic molecule involved replacement of sulfur atom of these bicyclic compounds by carbon, 2 nitrogen, 3 and oxygen [4] [5] [6] in order to enhance the reactivity of the azetedinone carbonyl function and consequently antibacterial activity. It is well accepted that the replacement of 'S' of the cepham ring with an electronegative atom such as 'O' increases the penetration of the molecule through the cell wall of the bacteria due to the greater hydrophilicity and thus imparts the greater activity. 7 Moreover, some studies showed that the oxacepham derivatives have better β-lactamase inhibitory activity, especially against cephalosporinase than the ceohem derivatives. 8 Some reports 9,10 described the synthesis of cepham derivatives containing nitrogen atom in place of C-2 of the cepham nucleus. It was documented earlier that the introduction of N, O atoms in place of C-3 activated the C=O group of the β-lactam ring through inductive effect of the highly electronegative heteroatoms. 11 However, to the best of our knowledge, only a single report on the synthesis of cepham derivatives containing oxygen as third heteroatom in the head portion of the cepham derivative 11 has been disclosed. Therefore, synthesis of a wide variety of 3-oxacepham derivatives containing fluorine atom in the aromatic ring would deliver more potent drug candidates against pathogenic microorganisms.
Herein, a synthesis and detailed structural elucidation of some biologically potential 3-oxacepham derivatives are documented.
MATERIALS AND METHODS
General. All substances and reagents were commercially available and were used without further purification. Flash column chromatography was performed on Merck silica gel 60 (230-400 mesh). Melting points were determined on a Buchi 535 micro-melting point apparatus and are uncorrected. Microanalyses were obtained using a Yanagimoto CHN recorder MT-5. Proton nuclear magnetic resonance ( 1 H NMR) spectra experiments were determined at 400 MHz. on a Bruker AC-400P spectrometer. Chemical shifts are reported in parts per million (δ) downfield from tetramethylsilane (TMS) as internal standard and coupling constants are given in Hertz (Hz). 13 C NMR spectra were recorded with a Bruker AC-400P (75 MHz) and chemical shift values were reported in parts per million (ppm) relative to CDCl 3 (δ= 77.0). Mass spectra were obtained on a Hitachi M-2000 mass spectrometer using electron impact (EI) ionization at 70 eV. Infrared spectra were recorded on a JASCO FT/IR-7300 spectrometer either by KBr pressed disks method or film (neat) method.
General procedure. To a stirred solution of 1 (1 mmol) and triethylamine (1.5 mmol) in anhydrous dichloromethane (25 ml) at 0 o C, was added the phenoxyacetylchloride (1.45 mmol) in anhydrous dichloromethane (10 ml) dropwise during 10 min.
The stirring was continued for 2 hrs at 0-5 o C and then at room temperature for overnight. The reaction mixture was successively washed with water, 10% aq. sodium bicarbonate and water. The organic layer was separated, dried (Na 2 SO 4 ) and concentrated to afford the β-lactam derivatives 2. The compounds were purified by column chromatography. 
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RESULTS AND DISCUSSION
The synthesis of 6H-oxathiazines 1 have been previously reported 12 and in this study we employed the 6H-oxathiazines 1 having imine moiety to react with phenoxyacetylchloride in the presence of Et 3 N to give β-lactam derivatives 2 in high yields. From the mechanistic point of view, deprotonation of the α-proton of phenoxyacetylchloride afforded phenoxyketene intermediate, which underwent a [2 + 2] cycloaddition with the imine moiety of the oxathiazine 1 to afford the β-lactam derivatives 2 (Scheme 1). To examine the versatility of the methodology a wide variety of 6H-1,3,5-oxathiazines were examined for the generality, scope and limitation of this approach (Table 1) .
However, the [2 + 2] cycloaddition of 1f-i with ketene did not proceed to afford the expected products. It was found that in the substrates 1, substituents (R 1 and R 2 ) at C-2, C-4 and C-6 positions played vital role for the reaction. When the R 2 substituent was a bulky group (t-butyl), the reaction did not occur (Table 1 , entry 7-9). When both R 1 and R 2 substituents were methyl group, the reaction was also unsuccessful (Table 1 , entry 6), which might be due to the electron enrichment at imine moiety by methyl group (R 1 ), which in turn deactivated the imine moiety toward [2+2] cycloaddition with ketene.
The relative stereochemistry of all the stereogenic centers were determined by X-ray analysis of 2a, and the ORTEP drawing of 2a is shown in Figure 1 . 13 The X-ray crystallographic analysis revealed that the orientation of substituents at C-2 and C-4 were cis to each other. The substituents at C-6 and C-7 were also cis to each other 
CONCLUSION
A wide variety of biologically important 3-oxacepham derivatives have been synthesized through [2+2] cycloaddition of the imine moiety of 6H-oxathiazines with phenoxyacetylchloride in the presence of Et 3 N to give β-lactam derivatives in high yields. The scope and limitation of this approach was also explored.
